Abstract-In this paper, we examine the amount of goods provided by the government using common agency models. It has already been proved that the public policy is efficient in the truthful equilibrium. But, this efficiency reflects only welfare of the agent and the principals who make lobbying activities. Therefore, if there is some principal who does not make lobbying activity, the public policy can be inefficient from the viewpoint of the social welfare. In this paper, focusing on this point, we analyze public policy decision. Especially, we prove that the amount of goods provided by the government is greater than that in the efficient allocation if some group does not make lobbying activity. Moreover, we prove that the partial prohibition against lobby enlarges the government size in some cases. In addition, if the groups' valuation for the good increases, then the allocation becomes to be more inefficient, and if the marginal cost decreases, then the allocation also becomes to be more inefficient. Last, based on these results, an interpretation of the success and failure of Japanese industrial policy is presented.
I. INTRODUCTION
There are many studies that examine relation between special interest groups and public policy decision. In many of these studies, common agency models are adopted (see, for example [1] - [8] ). In the common agency models, there are one agent who decides an action and many principals who are affected by this decision and try to influence the agent"s decision. In the studies of public policy, in general, a government is viewed as the agent and special interest groups are viewed as the principals. The government decides public policy that affects the special interest groups and the groups make lobbying activities.
In this paper, we examine the amount of goods provided by the government using common agency models. In order to provide the goods, the government has to impose taxation on individuals. So the size of government can be measured by the amount of goods provided by the government. Thus, through the examination, we investigate the size of the government.
In particular, we consider the following societies. There are many groups and group-specific goods. These goods are provided by the government. Each group's utility is affected by the amount of the group-specific good. The cost to provide the good is financed by taxation that is imposed on every group. So each group wants the provision of the good to be favorable for him. Therefore some groups try to organize interest groups lobbying for the provision of the goods by the government. In order to examine relation between lobbying activities and the amount of public goods, we adopt common agency models.
In general, common agency models have multiple subgame perfect equilibria (see [2] ). One class of equilibria, called truthful equilibria, has been identified by [2] . The truthful equilibria have many appealing characteristics and seem to be focal point. This is especially because each principle"s truthful strategy is in the set of her best response strategies for any set of strategies of the other principals. So, each principal bears essentially no cost from playing a truthful strategy, no matter what she expects as for the other principals" strategies. Therefore, many studies after [2] assume that truthful equilibria realize and analyze the property of the truthful equilibria.
The truthful equilibria have many desirable properties in addition to the point mentioned above. Especially, the action by the agent in the truthful equilibrium is efficient. In the studies of public policy, it has already been proved that the public policy is efficient in the truthful equilibrium of the common agency models (see [2] , [4] ). This is also true in the case of the allocation of goods provided by the government (see [8] ).
But, this efficiency reflects only welfare of the agent and the principals who make lobbying activities. Therefore, if there is some principal who does not make lobbying activity, the public policy can be inefficient from the viewpoint of the social welfare. In this paper, focusing on this point, we analyze public policy decision.
Moreover, based on the results of our analysis, an interpretation of the success and failure of Japanese industrial policy after the Second World War is presented. Japanese industrial policy has gotten much attention because of Japanese economic success after the Second World War. Our interpretation sheds a new light on the study of Japanese industrial policy.
II. THE MODEL
We consider societies with a government and groups. The public policy is and . In this policy, that affects the group 's utility is the level of group-specific good provided by the government and is tax imposed on group . Some groups can make lobbying activity in order to implement the policy that is favorable for them.
In order to analyze such situations, we adopt common agency models. That is, there is an agent and principals. Here, the agent is the government and the principals are the groups.
The set of principals is . This represents the set of groups affected by public policy. We denote the set of special interest group by with . This means that each group in makes lobbying activity. Let the Special Interest Groups, Public Policy and Social Welfare Tetsuro Okazaki cardinality of be . The principal ( ) has her own utility function: (1) where is consumption level of the private good. Each principal has her income . This is measured by the level of private good. Let . We define by and assume that has to be equal to the cost of producing . For simplicity, let .
Under this technology, the marginal and average costs are for any . As for tax system, we consider the case where for any . (If tax system is freely determined by the government who is under influence of the lobbying activities, should hold in equilibrium.) In order to represent lobbying activities, we assume that each principal makes payment to the agent. Principal 's payment schedule is ( ) or ( ). Let . From these, principal 's utility is .
The agent's utility is assumed to be the weighted sum of the social welfare and payments that he receives. Here, the social welfare is .
So the agent's utility is (5) where is the weight attached to the social welfare. We assume that there is no asymmetric information. That is, the agent and the principals have complete information. The timing of the model is as follow: (1) Each principal simultaneously decides her payment schedule . (2) The agent decides
. (3) The utilities of the agent and the principals realize.
III. TRUTHFUL EQUILIBRIUM
As mentioned in the introduction, the common agency games have multiple subgame perfect equilibria. In those, truthful equilibria have appealing characteristics and are analyzed by the studies. In this paper, we focus on the truthful equilibrium. For detail on the truthful equilibrium of the common agency models, see [2] , [4] .
In the truthful equilibria, the shape of each principal"s payment schedule is the same to that of her indifference surface. Thus, the equilibria are called truthful. Naturally, the government maximizes his utility given the payment schedules. We denote the truthful equilibrium by .
As for payment schedules in the truthful equilibrium, from truthfulness, (6) holds where and is the equilibrium utility level. In the truthful equilibrium, is interest group (principal) 's best response for any .
Moreover, in the truthful equilibrium, we have .
From these,
holds.
IV. PROPERTY OF EQUILIBRIA
In this section, we examine property of the truthful equilibria. At first, we derive the efficient allocation for comparison. The first order condition is (9) for each . From these, we have .
In the efficient allocation, the total amount of goods provided by the government, being denoted by , is .
Next, we examine the truthful equilibria. If interest group is in , the first order condition with respect to is 
From , we have under provision of the public good if the interest group does not lobby. (This is also similar to the fact proved by [8] ).
From these, in the truthful equilibria, we have over provision as well as under provision. Then we have the following question: How about the total amount?
The total amount is, being denoted by , .
Then, the following facts hold. 
and these facts hold. (Q.E.D.) From (1) in the proposition, the allocation of good provided by the government is efficient if every interest group lobbies or if there is no lobbying activity. This is a similar result to that proved by existing researches. On the other hand, from (2) in the proposition, if there are lobbying activities while some interest group does not lobby, the amount of goods provided by the government is greater than the efficient amount. So the amount of goods is inefficient and the size of the government is large.
Next, we examine the effect of the number of the lobbying interest groups. Proposition 2. 1) We have if .
2) We have if .
Proof: By simple calculation, we get ,
and the facts hold. (Q.E.D.) For any γ, holds. Consider the economy where more than half interest groups make lobbying activity. Assume that the government makes the partial prohibition against lobbying (This means for some small ). Then, from Proposition 2, this prohibition results in the greater amount of goods provided by the government and large government size.
Next we examine the degree of inefficiency. To do so, we define (19) as the degree of inefficiency. Then, we have the following results. Proposition 3. 1) We have .
2) We have .
Proof: From (20) and ,
we have these facts. (Q.E.D.) If the interest groups" valuation for the group-specific good becomes high, then , , and increase. In this case, we have (22) and (23) So, the increase rate of is more than that of ; the increase rate of is less than that of . Therefore we have the fact in (1) of Proposition 3.
If the marginal cost increases, then , , and decrease. In this case, (24)
So, the decrease rate of is more than that of ; the decrease rate of is less than that of . Therefore we have the fact in (2) of Proposition 3.
Next, we examine the influence of the size of the society on inefficiency. Proposition 4. 1) We have if .
we have these facts. (Q.E.D.) If the set of lobbying interest groups is large, then the growth of the society confounds efficiency. In contrast, if the set of lobbying interest groups is small, then the growth of the society alleviates inefficiency.
In the above proposition, we assume that the number of the lobbying interest groups is constant even though the society becomes large. Let . 
we have these facts. (Q.E.D.) If the ratio of the set of lobbying interest groups to the society is constant, then the growth of the society has no effect on efficiency. If the ratio decreases as the society grows, then the growth of the society has the similar effect to that in Proposition 4. Conversely, the ratio increases as the society grows, the growth of the society has opposite effect.
V. CONCLUDING REMARKS
In many studies analyzing policy decision, the common agency models are adopted. In addition, they focus on the property of the truthful equilibria. It has already been proved that the public policy is efficient in the truthful equilibrium of the common agency models. But, if some interest group does not make lobbying activity, the allocation is not efficient from the viewpoint of the social welfare. In this paper, we analyze such situations.
We prove that the amount of goods provided by the government is greater than that in the efficient allocation if some interest group does not make lobbying activity. That is, the government size is greater. Moreover, we prove that the partial prohibition against lobby enlarges the government size in some cases.
In addition, if the interest groups' valuation for the group-specific good becomes high, then the allocation becomes to be more inefficient, and if the marginal cost decreases, then the allocation also becomes to be more inefficient. The effect of the size of the society depends on circumstances and is complex.
Last, based on these results, we present an interpretation of the success and failure of Japanese industrial policies. Someone attributes Japanese success after the Second World War to industrial policies. (See, for example [7] .) And many find the "iron triangle" behind the decision process of policies in Japanese government. The triangle unites the mutual interests of industries, politicians and bureaucrats. In Japan, the bureaucracy has many original bureaus and each original bureau is in charge of some industry. So many industries can make influence on policy decision through the triangle (see [9] , [10] ).
As proved in this paper, if the set of lobbying interest groups coincides (almost) entirely with the set of the interest groups, the policy is (fairly) efficient. So if the set of original bureaus covers the set of the industries, the (fairly) efficient policy results. This partially explains Japanese economic success after the Second World War.
As time passes, however, the structure of the industries changes drastically while the structure of bureaucracy changes a little. Then, the gap between the two sets emerges and grows. Especially, Japan faced such a drastic change in the structure of industries after 1980"s. The gap, as proved in this paper, leads to inefficiency of the policy and increase of the government expenditure. This partially explains Japanese economic failure after the economic bubble burst in Japan.
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